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AB 1 Various classes of nitrovasodilators release nitric oxide (NO) through 
distinct reaction pathways, many of which involve endogenous 
reductants and/or oxidants. This study examined relaxations of 
isolated rat coronary arteries induced by spermine NONOate (SPNO) , 
3-morpholinosydnonimine (SIN-1) , nitroprusside (NP) , S-nitroso-N- 
acetylpenicillamine (SNAP) and nitroglycerin (NTG) in order to assess 
whether their potency was influenced by any of six redox compounds: 1 mM 
ascorbate, 1 mM dehydroascorbate, 0 . 1 mM dithiothreitol , 10 muM 
diamide, 0 . 1 mM f errocyanide , and 0 . 1 mM f erricyanide . 2 Only SPNO 
spontaneously generated NO at measurable levels. These levels were 
decreased by the presence of ascorbate and dithiothreitol, which 
likewise decreased the potency of SPNO. 3 The potency of SIN-1 was 
unaffected by any redox compound except f erricyanide, which increased the 
potency not only of SIN-1, but also of other nitrovasodilators and 
NO- independent vasodilators. 4 The potency of NP was decreased by two 
structurally similar multivalent anions, f errocyanide and f erricyanide , 
suggesting that NP metabolism requires ionic binding to tissue. 5 SNAP 
lost its potency in solutions containing ascorbate or dehydroascorbate. 
SNAP potency was also decreased by the glutathione oxidant, diamide, and 
by f errocyanide and f erricyanide, suggesting that glutathione and ionic 
binding may be required for NO release. 6 NTG appeared to relax arteries . 
via two pathways. One required only low concentrations of NTG and a 
labile endogenous factor that was preserved by dithiothreitol 
and eliminated by f erricyanide . A distinct second pathway required higher 
concentrations of NTG. 7 These distinct attributes of nitrovasodilator 
metabolism may underlie differences in regional specificity or tolerance 
development, and therefore might eventually be exploited in the 
development and use of nitrovasodilators. 

AB 1 Various classes of nitrovasodilators release nitric oxide (NO) through 
distinct reaction pathways, many of which involve endogenous 
reductants and/or oxidants. This study examined relaxations of 
isolated rat coronary arteries induced by spermine NONOate (SPNO) , 
3-morpholinosydnonimine. (SIN-1), nitroprusside (NP) , . . . assess 
whether their potency was influenced by any of six redox compounds: 1 mM 
ascorbate, 1 mM . dehydroascorbate , 0 . 1 mM dithiothreitol, 10 muM 
diamide, 0 . 1 mM f errocyanide, and 0 . 1 mM f erricyanide . 2 Only SPNO 
spontaneously generated NO at measurable levels. These levels were 
decreased by the presence of ascorbate and dithiothreitol, which 
likewise decreased the potency of SPNO. 3 The potency of SIN-1 was 
unaffected by any redox compound except f erricyanide, . . arteries via 

two pathways. One required only low concentrations of NTG and a labile 
endogenous factor that was preserved by dithiothreitol and 
eliminated by f erricyanide . A distinct second pathway required higher 
concentrations of NTG. 7 These distinct attributes of nitrovasodilator 
metabolism. 
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ascorbate; dehydroascorbate ; diamide; dithiothreitol ; 

f erricyanide; f errocyanide ; nitric oxide; nitroglycerin: 

vasodilator-drug; nitroprusside ; spermine NONOate : vasodilator-drug; 

SNAP [S-nitroso-N-acetylpenicillamine] : vasodilator-drug; 

3-morpholinosydnonimine : vasodilator-drug 
RN 299-36-5 (ascorbate) 
10465-78-8 (diamide) 
3483-12-3 (dithiothreitol) 
13408-62-3 (f erricyanide) 
13408-63-4 (f errocyanide) 
10102-43-9 (nitric oxide) 
55-63-0 (nitroglycerin) 
15078-28-1 (nitroprusside) 
136587-13-8 (spermine NONOate) 
33876-97-0 (3- morphol inosydnonimine ) 
79032-48-7 (S- NITROSO -N- ACETYL PENICILLAMINE ) 
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AB The working rat heart model was used for 31P nuclear magnetic resonance 

(NMR) studies during normoxia, hypoxia and reoxygenation. Aortic flows of 
about 35 ml/min could be achieved which equals 65% of the values obtained 
outside the NMR magnet. Addition of dihydrolipoic acid (DHL) at a 
concentration of 0.3 mu-mol/1 during hypoxia accelerated the recovery of 
aortic flow and stabilized it during reoxygenation. During hypoxia, 
inorganic phosphate contents (P-i) were significantly higher in controls. 
The phosphate shift indicated a pH decrease in control to 6.98, in DHL 
treated hearts the calculated pH was 7.15. During both hypoxia and 
reoxygenation, the phosphocreatine (PCr) contents were higher in the DHL 
treated hearts than in controls. In the controls, saturation transfer 
measurements revealed a decrease of the flux PCr fwdarw ATP during initial 
reoxygenation, whereas after addition of 0.3 mu-mol/1 of DHL during 
hypoxia creatine kinase flux remained constant or increased. In isolated 
rat heart mitochondria, creatine kinase activities were measured under 
saturating and non- saturating concentrations of PCr. An increase in 
activity was observed under low PCr (non- saturating) conditions in the 
presence of 0.7 nmol DHL per mg of protein. At higher concentrations of 
DHL, creatine kinase activity was increased under all conditions. An 
increase in ATP synthesis in the working rat heart under influence of DHL 
is corrobated by NMR spectroscopy. 



